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A Spectroscopic Method for Determining the Second and Third 

Contacts during a Total Eclipse of the Sun. By William 

Shackleton, A.R.C.Sc. 

The spectroscopic method by which the determination of all 
the contacts can be made, as given by Faye and Young in 1869, 
although capable of giving very accurate results, requires at the 
same time a moderately powerful spectroscope attached to a 
telescope, and also a great nicety of adjustment. 

For many purposes at the actual time of eclipse the second 
and third contacts are more important than the others, so for 
the benefit of eclipse observers I give the following method by 
which these can be determined, being the one I employed during 
the total eclipse of 1896 August 9 in Novaya Zemlya, requiring 
110 larger size of instrument than can be put into one’s waistcoat 
pocket. 

If at any time the Sun be looked at through a prism, a band 
of continuous spectrum will be seen, but in a total eclipse of the 
Sun, as the Moon advances, the Sun’s disc will be gradually 
obscured until there is only a thin crescent left ; if now this 
crescent be examined by means of the prism with the refracting 
edge parallel to the line joining the horns of the crescent, it will 
be seen that a slit is unnecessary, for eventually the remaining 
portion of the Sun’s photosphere becomes so thin that the 
Fraunhofer groups make their appearance as curved lines. (This 
can be seen at any time by looking at the Moon with the same 
apparatus when a very thin crescent.) 

A very convenient form of instrument to use is a small 
direct vision prism; the one I employed was an ordinary 
Maclean eyepiece or star spectroscope (kindly lent me by General 
A. de Gorloff), with the cylindrical lens removed. With such a 
small instrument the whole of the rapidly thinning crescent can 
be observed at once, and at length the continuous band of spec¬ 
trum begins to get narrower, and bright arcs representing the 
spectrum of the chromosphere, corresponding in position to 
Ha, H3, H,«, and H /5 appear protruding at either side. It is now 
necessary to be on the alert, for these bright arcs grow rapidly 
in brightness and length, while the continuous band which they 
can be seen to cross grows correspondingly narrower with the 
waning photosphere, until at last with great rapidity it thins out 
to nothing, which moment of disappearance marks the time of 
second contact. 

For the determination of the third contact it is necessary to 
observe the reverse phenomenon, i.e. the appearance of the con¬ 
tinuous spectrum, crossing at right angles and in the middle of 
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their lengths the long chromospheric arcs seen near the end of 
totality ; this point of re-appearance gives the time of third con¬ 
tact. Immediately preceding this, however, and in the same 
position, a great many short arcs parallel to the long chromo¬ 
spheric ones will flash in momentarily ; these represent the spec¬ 
trum of the reversing layer, and may be used as a warning that 
the photosphere will reappear within a few seconds after. 

That this method is really capable of giving a fairly accurate 
result can be gathered from the “ Preliminary Report on the 
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